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PREFACE

Information on fish impingement at water-intake structures is being
collected on a routine basis by a number of utilities, most specifically
in accordance with the technical-specifications requirement of the U. S.
Nuclear Regulatory Commission (USNRC) and/or the requirement of Public
Law 92-500, Section 316(b), promulgated by the U. S. Environmental Pro-
tection Agency (USEPA). However, to date there has been no attempt to
disseminate, on a national basis, the data and experience gained from
these individual collection efforts. The purpose of this survey has
been to compile much of this information in a series of reports that
will aid in planning improvements in the siting, design, and operation
of cooling-water intakes and that will be of use to the utilities'
biologists and engineers, to environmental investigators and consul-
tants, and to the regulatory agencies--principally USNRC and USEPA.

A fish-impingement study was initiated with funding from the U. S.
Energy Research and Development Administration (USERDA), beginning in
FY 1975, as the Lake Michigan Fish Impingement Study. The scope of
this initial study was to identify major factors responsible for fish
impingement at cooling-water intakes of power plants located on Lake
Michigan. Efforts to gather sufficient information for our data
analysis were largely unsuccessful; data on the variables which could
affect fish impingement were not available for most of the plants. The
abundance and distribution of fish species in the water body in the
vicinity of the site concurrent with the determination of fish impinge-
ment at intake screens were important parameters for our analysis, but
this information was never adequate. Therefore, a meaningful analysis
and interpretation to satisfy our original objective could not be made.
Beginning in FY 1976, USNRC funded a survey of the fish-impingement
problem in an endeavor to bring together fish-impingement data on a
national basis. We considered it appropriate to merge these two proj-
ects to provide a more comprehensive presentation of information
regarding fish impingement.

The survey has resulted in a four-volume series. Volume I covers
power plants located on the Great Lakes, with emphasis on Lake Michigan.
Volume II deals with power plants located on inland waters other than
the Great Lakes, with emphasis on the Tennessee River and the Tennessee
Valley Authority system. Volume III covers power plants located on
estuaries and coastal waters. Volume IV in this series deals with



composite data evaluation, and highlights interplant comparisons among
and within various ecosystems.

Comments are welcome, especially from the utilities whose data we
have used, and may be directed to me.

Rajendra K. Sharma, Project Leader )
Division of Environmental Impact Studies
Argonne National Laboratory

Argonne, Illinois 60439
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SURVEY OF FISH IMPINGEMENT
AT POWER PLANTS
IN THE UNITED STATES

Volume II. INLAND WATERS

Richard F. Freeman III and Rajendra K. Sharma

Abstract

Impingement of fish at cooling-water intakes of 33 power plants
located on inland waters other than the Great Lakes has been sur-
veyed and data are presented. Descriptions of site, plant, and
intake design and operation are provided. Reports in this volume
summarize impingement data for individual plants in ftabular and

histogram formats. Information was available from differing
sources such as the utilities themselves, public documents, regula-
tory agencies, and others. Thus, the extent of detail in the

reports varies greatly from plant to plant. Histogram preparation
involved an extrapolation procedure that has inadequacies. The
reader is cautioned in the use of information presented in this
volume fto determine intake-design acceptability or intensity of
impacts on ecosystems. No conclusions are presented herein; data
comparisons are made in Volume V.

INTRODUCTION

Loss of fish at water-intake screens has been identified as one of the
major impacts on aquatic biota resulting from operation of thermal power
plants. Water used for condenser cooling must be screened of debris and
aquatic biota to protect pumps and to prevent clogging of condenser tubes.
Usually the water is screened through traveling screens having 3/8-inch-square
mesh. The unidirectional flow of water into the intake results in accumula-
tion of fish and debris on the screens. When screens are cleaned, fish and
debris are washed off and are disposed of on land or returned to the source
water body. Of those fish returned to the water, survival varies depending
on design and operation of screening and fish-return systems. Generally,
survival is low and can be assumed to be nil for most water intakes.
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Impingement of fish is an unavoidable result of the screening of water
taken from water bodies inhabited by fish. The problem has existed ever
since water has been screened for irrigation and municipal, industrial,
other purposes. However, the focus on the issue has sharpened because of'
environmental awareness and because of the increase in cooling-water requ%re—
ments at individual power plants, resulting in noticeable losses and puEllC
attention. The "Federal Water Pollution Control Act Amendments of 1?72
(Public Law 92-500), administered by the U. S. Environmental Protection
Agency (USEPA), requires under the provisions of Section 316(b) tha? the
"... location, design, construction, and capacity of cooling water intake ;
structures reflect the best technology available for minimizing adverse envi-
ronmental impact." Nuclear power plants are regulated by the U. S. Nuclear
Regulatory Commission and their operation is conditioned by Environmental
Technical Specifications. These specifications and administration of
P.L. 92-500, Section 316(b) usually require collection of fish-impingewe?t
information so that the magnitude of the problem may be assessed and mitiga-
tive actions may be implemented where warranted. This information is col-
lected and assessed on an individual-plant basis, and little or no flow of
information regarding acquired data and experience passes between utilities
and agencies concerned with the issue. Inasmuch as accurate predictions of
the magnitude of impingement and the significance of such losses on aquatic
biota may never be possible, dissemination of such information will play a
significant role in providing insight into the problem and in providing bases
for impact assessment and implementation of mitigative measures.

or

This study was designed to survey and catalog fish-impingement and
related information available on various power plants in the United States.
In order to limit the scope of the survey to a manageable project, informa-
tion was sought on fossil power plants of 500 MWe or larger and on all
nuclear power plants; however, wherever available, information on smaller
fossil plants was included. In order to provide an allowance for similarity
of impacts in a given ecosystem, the information was divided into three cate-
gories, each covered in a separate volume of the survey. This volume covers
power plants located on inland waters other than the Great Lakes, with empha-
sis on the Tennessee River and the Tennessee Valley Authority system. Other
volumes deal with plants on the Great Lakes and on estuaries and coastal
waters.

A letter (Fig. 1) explaining the survey, together with a request for
specific information (Fig. 2), was sent to all power companies that operate
nuclear plants and operate fossil plants 500 MWe or larger in capacity. For
information, copies were sent to the Regional Administrators of the ten
regional offices of the USEPA. Where available, information was also
retrieved from reports on fish impingement filed with the U. S. Nuclear
Regulatory Commission. Although information on the nuclear power plants has
been readily forthcoming, utilities were considerably reluctant to release
information on fossil power plants prior to meeting 316(b) requirements.
Therefore, the USEPA was asked to provide us with pertinent information where
possible. We were unable to procure information on several plants because
the 316(b) studies had not been completed or even initiated.



INTRODUCTION

The status of 316(b) studies for all nuclear plants and fossil plants
over 500 MWe is given in Table I. This table was compiled using information
gathered from telephone conversations, letters from the utilities, and other
sources as indicated. The table covers 296 plants with a total generating
capacity of 291.59 GWe, representing 80% of the 364.35 GWe generated in 1974
by thermal power plants in the United States.!

We have not undertaken nor do we recommend a sophisticated analysis of
the data in this survey on an individual-plant basis. Fish-impingement data
alone provide no basis for decisions on intake technology nor are they appro-
priate for determining significance of impacts. Volume IV in this series is
intended to provide perspective on fish-impingement data by making interplant
comparisons within and among various ecosystems. This effort does not employ
sophisticated analyses; rather it is meant to portray the variability and
presence or absence of trends in the information we have processed.

Maps showing the locations of plants reported on in this volume are
shown in Figures 3 and 4. An index of common names of all fishes referred to
in this volume is given in Table II. It provides the scientific name of each
fish, using a publication of the American Fisheries Society as authority.2

Information on each of the plants has been organized and presented in a
standardized format. Individual plant reports vary in depth and extent of
coverage depending on available information. Inasmuch as the volume of
information and details that we obtained varied greatly, we used our discre-
tion in selecting information that we thought was directly related to the
problem of fish impingement. A brief description of the seven headings in
the standardized format follows. Text is followed by references, figures,
tables, and histograms as appropriate.

SITE CHARACTERISTICS

The plant location is described. Physical, chemical, and biological
characteristics of the water body at the site are briefly described. Annual
water—-temperature range, flow rates or water currents past the site, water
movement and turnover rates, dissolved oxygen, pH, salinity levels, and pres-
ence of dams or other structures upstream or downstream are described if
information was available. Brief descriptions of fish fauna and seasonal
distribution and abundance are given for some of the sites. A list of fish
species captured in the vicinity of the site or impinged on the intake
screens has usually been available. Reference to fishes in the individual
plant reports is by common name only; scientific names can be noted by refer-
ring to the index provided in this introduction (Table II).

PLANT DESCRIPTION

Plant capacity is given in MWe. It is indicated whether the plant is
nuclear or fossil and whether it is operated with a once-through or a closed-
cycle cooling system. Also, the letter N or F in the title of each report
denotes nuclear or fossil fuel, respectively. The designation of plant or
station conforms to usage employed by the utility, if that usage was apparent.
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INTAKE DESIGN AND OPERATION

When available, figures are included to show the overall site layout and
location of intake with respect to the physical features of the site and the_
water body, a layout of the cooling system from intake to discharge, 4 close
in diagram of the intake forebay and pumps with details of such structures as
the trash racks, deicing loops, traveling screens, screen-backwash systems,
etc. When appropriate, figures of offshore intakes and special screening
systems are also included. Intake design is described from the ?utermost
trash racks or bars to the pumps. The intake operation is descflbed'in terms
of flow rates, design or measured intake velocity at various points in the
intake system, screen rotation and frequency of screen washing, s%u?ce system
and ultimate disposal of fish and debris, and operation of the deicing loop
to prevent freezing of screens in winter.

IMPINGEMENT SAMPLING

There are large variations in methods of monitoring or sampling of fish
impingement at intake screens. At some plants 24-hour collections are made
every day, whereas at others sampling is performed for only a few Pours
during a month. When collections are large, a subsampling schemg 1s’usually
employed to estimate total impingement. There is a large variation in the
type and amount of information recorded from these monitoring progfams. .The
information may include size, weight, gonadal condition, sex identification,
scale sample, and other parameters by species, or may include only numbers by
major groups.

DATA AVAILABILITY

Only those dates for the data made available to us are given. It is
conceivable that data for time periods in addition to those listed are
available.

IMPINGEMENT DATA SUMMARY

Generally, data were available to us for each of the samples by species
and numbers of each of the species. Important species (based on abundance)
were identified for each of the sites, and data were processed for each of
the samples to list numbers of important species individually and the total
for all species including the important species. In order to present infor-
mation on a uniform basis we selected a yearly histogram format. Simple
proportional extrapolations were made to obtain daily and monthly estimates
for each of the important species and the total for all species. These esti-
mates were then plotted in a yearly histogram. The actual time period for
sampling varied greatly from plant to plant and from month to month, and the
fractional number at the bottom of each bar of the histogram indicates the
number of days sampled per month. Thus,s the original number of fish impinged
during a sampling period can be readily back calculated. Absence of a number
at the bottom of the histogram indicates that no sampling was done during
that month. Absence of a histogram bar for a month when sampling is indicated
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by a fractional number indicates that sampling was conducted but no fish were
captured from the screens. In all extrapolations full-time operation of the
station was assumed. We feel that no extrapolation scheme, no matter how
sophisticated, can accommodate all of the vagaries of sampling schemes. In
our opinion, simple extrapolation at least provides an opportunity to back
calculate the original number impinged for a given sampling period.

When information was available for more than one year, an effort was
made to plot histograms for a given species on the same page, thus providing
easy comparison of annual fluctuations and seasonal trends. The impingement
numbers are plotted on a logarithmic scale. There are scale changes from
report to report, and sometimes within a report, depending on the number of
fish killed. Thus, caution should be exercised in comparing heights of the
bars; the vertical scale must be observed.

A summary table of fish impingement data is presented in each report.
It contains information on the total number of fish impinged, and the number
of fish of important species impinged, estimated for the number of months the
sampling was conducted in a given year. Note that these estimates do not
represent the number of fish killed per year; rather they indicate the esti-
mated number of fish killed during the months the sampling was done.

DESIGN AND OPERATIONAL FEATURES TO MINIMIZE FISH IMPINGEMENT

Wherever used, devices such as air-bubble curtains, electric screens,
reduction in intake velocity, and others are described and their success as
reported by the utility or as described by other sources is included.

Usually, the success of such devices has been judged subjectively, and no
data are presented to substantiate the claims.

REFERENCES

1. "Steam-Electric Plant Factors." National Coal Association, Washington,

DE 19758
2. R. M. Bailey et al. "A List of Common and Scientific Names of Fishes
from the United States and Canada." American Fisheries Society, Special

Publication No. 6, Third Edition. 1970.
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UMC AUA USERDM

ARGONNE NATIONAL LABORATORY

As .part of a program to assess the environmental impacts of U.S. power
plants, the Environmental Statement Project at Argonne National Laboratory
is conducting a national survey on the impingement of fish at cooling water
intakes, and we would appreciate your assistance.

Information on fish impingement is being collected on a routine basis
by a number of companies, especially under provisions of the Technical
Specifications requirement of the Nuclear Regulatory Commission and/or the
Public Law 92-500, Section 316 (b), requirement of the Environmental Protec-
tion Agency. To date, however, there has been no attempt to disseminate,
on a national basis, the data and experience gained from these individual
collection efforts.

We intend to compile much of this information in a series of reports
that we feel will aid in planning improvements in the design, siting, and
operation of cooling water intakes and that will be of use to utility company
biologists and engineers, to environmental investigators and consultants,
and to regulatory agencies.

Enclosed is a list of the information we are requesting for each U.S.
fossil-fuel station with a generating capacity of 500 MWe or greater and for
each U.S. nuclear power plant. The list does look exhaustive, but we would
appreciate receiving whatever information is available at this time. We
intend to complete our study as soon as possible and would like to publish
the reports in a timely fashion.

Please feel free to contact me for further information concerning the
study or the data we are requesting. My phone number is (312) 739-7711,

Ext. 2463.
Sincerely yours,
R. K. Sharma, Ph.D.
Fisheries Scientist - Ecologist
Environmental Statement Project
Enclosure

9700 South Cass Avenue, Argonne, lllinois 60439 - Telephone 312-739-7711 * TWX 910-258-3285 * WUX LB, Argonne, lllinois

Fig. 1. Explanatory Letter.
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INFORMATION REQUESTED ON COOLING WATER INTAKES AND FISH IMPINGEMENT

Description of the intake site, including brief characteristics of the
topography and the depth contours of the water body. (Please include

any site parameters that you feel make it unique with respect to local fish
populations.)

Description of the intake design from outermost bar racks to the circulating
water pumps. Please provide dimensions where available and describe all
structures in the intake forebays, skimmer wall, intake bays, number of
bays, number and type of screens, and number of pumps. Also provide intake
design drawings to show overall layout and details of the intake bays and
screens.

Description of intake operational parameters, such as flow rate, intake
velocity at outermost bar racks, summer and winter operation (if different),
winter recirculation for de-icing, etc. Please include actual flow rate
data for the dates of sampling, if available.

List of fish species present in the body of water, preferably by seasonal
abundance.

Number of fish impinged, total and by species for each of the sampling dates,
or by weekly or monthly summary tables.

Description of the fish impingement sampling program, frequency of sampling,
subsampling procedures, etc.

Various intake design and operational modifications attempted by your
company to reduce fish impingement and your comments regarding success of
each modification in reducing fish impingement.

Any publications or reports prepared by your company that deal specifically
with fish impingement problems.

Mail information to:

Dr. R. K. Sharma

Fisheries Scientist - Ecologist
Environmental Statement Project
Argonne National Laboratory
Argonne, Illinois 60439

Fig. 2. Information Request.
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Table I. The 316(b) Status (on 1 August 1976) of U. S. Power Plants
(Fossil over 500 MWe, and Nuclear)

Complete Data No Impingement Information Available
State Available to Il TR T, Capability Comments
o o Impi
Umﬁl‘::m 32'3."..".1'." F D'“d d Mnmpwr:qm Simiar Sty | 315001 StUS_{ )
Laboratory il Progress Underway [ Exemotfunkoown) |
ALABAMA
pata for Gaston and
Alabama Power Co. Gorgas were in a
form not usable for
Barr X 1525
“n R X X 1880 Che plrpoae g
Gorgas X X 1341 HICEEY
Green County X 500
Tennessee Valley
Authority
Browns Ferry X 2304
Colbert X 1397
Widows Creek X 1978
No fossil plants
ALASKA
larger than 500 MWe;
no nuclear plants.
ARIZONA
Arizona Public
Service Co. .
Four Corners X 2234 |Uses a cooling lake.
ARKANSAS
Arkansas Power &
Light Co.
Arkansas Nuclear One X 836
Lake Catherine X 756
Robert Ritchie X 900
CALIFORNIA
Los Angeles Dept. of
Water & Power
Haynes X 1606
Pacific Gas &
Electric Co.
Contra Costa X X 1260 |No studies are being
Diablo Canyon X X 2120 conducted for the
Humboldt Bay X X 112 fossil plants until
Hunters Point X X 377 316(b) guidelines
Morro Bay X X 1002 are issued by the
Moss Landing X X 2060 EPA.
Oleum X X 87
Pittsburg X X 2002
Potrero X X 323
Sacramento Municipal
Utility District
Rancho Seco - d X 913 | Canal makeup water,
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Table I. Continued

S c:’:‘:::“ “l;" No Impingement Information Available
Utility Argonne D: No Impingement | 316(b) or Capability Comments
Bt Miticoal Formmed | Menitonngin | similar Study Stblbistils SR
Laboratory Gl Progress Underway | Exempt | Unknown
CALIFORNIA (cont'd)
No utility response;
San Diego Gas & information
Electric Co. obtained from
Calif Regional
Encina X 614 Water Qual Contl
South Bay X 729 Bd, San Diego
Region.
Southern California
Edison Co.
Alamitos Bay X 1950
E1l Segundo X 1020
Etiwanda X 904
Huntington Beach X 870
Ormond Beach X X 1500
Redondo Beach X X 1602
San Onofre X 430
COLORADO
Public Service Co.
of Colorado
Cherokee X 710
Fort St. Vrain X X 330
CONNECTICUT
Connecticut Yankee
Atomic Power Co.
Connecticut Yankee X 600
Northeast Utilities Inadequate response
from utility.
Middletown X 837
Millstone X 1482 | Information from NRC.
Montville X o7 7
United Illuminating
Co.
Bridgeport Harbor X 600 | A 316(b) report to be
completed in Dec 76.
DELAWARE
Delmarva Power &
Light Co.
Edge Moor X 791
DISTRICT OF COLUMBIA
Potomac Electric
Power Co. No utility response.
Benning X 684
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Table I. Continued
Complete Dat i (”—‘
State ‘"".b:' ::I No Impingement Information Available : Ptk

Utility Argonne Data No Impingement [ 3166 or [ 316(p) Status P

Plant National F ded Monitoring in | Similar Study (MWe)
Laboratory i Progress Undewsy [ Exempt[Unkeown| |
FLORIDA
Florida Power & No information on
Light Co. fossil plants was
received.
Cape Canaveral X 762
Fort Myers X 535
Port Everglades X 1214
Riviera X 692
St. Lucie X 1620 | Only one St. Lucie
Sanford X 918 unit (810 MWe) is
Turkey Point X % 2321 fully operational.
Florida Power Corp. No utility response;
permit for Anclote
Anclote X 556 has been applied
Crystal River X 1782 for - or study
underway.

Gulf Power Co. No utility response.
Crist x 1045 316(b) demo approved.
Ellis X 1000 | 316(b) propsl in prep.

Jacksonville Electric No utility response.

Authority
Northside X 824 | 316(b) propsl.in prep.

Orlando Utilities No utility response.

Comm.

Indian River X 665 | 316(b) propsl in prep.

Tampa Electric Co. No utility response.
Big Bend X 891 | 316(b) propsl in prep.
F. J. Gannon X 1062

GEORGIA

Georgia Power Co. No utility response.
Bowen X 2319
Hammond b & 800
Harllee Branch 5 1540
Hatch X 1581 | Information from NRC.
J. McDonough X 569
Yates 5 1250

HAWATT No fossil plants
larger than 500 Mwe;
no nuclear plants,

IDAHO No fossil plants
larger than 500 Mwe;
no nuclear plants,

ILLINOIS

Central Illinois v No utility response.

Light Co.

E. D. Edwards X 725
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Table I. Continued
s No Impingement Information Available
i Capability Comments
Utility Argonne Data No Impingement | 316(b) or 316(b) Status mi
N 1 Monitor Similar Stud (MWe)
Sl Laboratory | Forvarded | SRl | ey [ Exempt [ nknown
ILLINOIS (cont'd)
Central Illinois No utility response.
Public Service
Coffeen X 1005 | NPDES permit issued.
Meredosia X 354 A 316(b) proposal
has been submitted.
Commonwealth
Edison Co.

Dresden X 1865

Fisk X 547

Joliet X 1787

Kincaid X 1319

Powerton X 893

Ridgeland X 690

Quad Cities X 1600

Waukegan X 933

Will County X 1269

Zion X 2196
Electric Energy, Inc.

Joppa X 1041
Illinois Power Co.

Baldwin X 1258

Wood River X 657
Union Electric Co. Inadequate response

from utility.

Cahokia X 304

Venice X 500 Sep 76 retirement.

INDIANA
Commonwealth
Edison Co.

State Line X 968
Indiana-Kentucky
Electric¢ Corp.

Clifty Creek X 1290
Indiana & Michigan
Electric Co.

Tanners Creek X 1040 | 316(b) propsl in prep.
Indianapolis Power No utility response.
& Light Co.

Petersburg % 650 | 316(b) proposals may

E. W. Stout X 787 be in preparation.
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Table I. Continued
. Complete Data | : No Impingement Information Available
tate Avi 0 Capability
a No | t 316(b) o Cor s
Utility :“‘m" Data ;o':::":;"""" Snliar sw"' 316(b) Status (MWe) e
Plant iy Forwarded Progress Underwsy | Exempt [ Unknown
INDIANA (cont'd)
Northern Indiana Inadequate response
Public Service Co. from utility.
Bailly X 616
Michigan City X 736
D. H. Mitchell X 529
Public Service Co. Inadequate response
of Indiana, Inc. from utility.
Cayuga X 1025
R. A. Gallagher X 637
Wabash River. X 881
Southern Indiana
Gas & Electric Co.
Warrick - d 732 | A 316(b) proposal may
be in preparation.
I0WA
Towa Public Service
Co.
George Neal X 496
ITowa Electric Light
& Power Co.
Duane Arnold X X 529
KANSAS
Kans'as City Power Inadequate response
& Light Co. from utility.
La Cygne X 893
Kansas Gas &
N; ti .
B 0 utility response
Gordon Evans X 539
Kansas Power &
Light Co.
Lawrence X 613 Closed-cycle cooling.
KENTUCKY
Big Rivers
Electric Corp.
o A 316(b) proposal may
Coleman X 455 be in preparation.
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Table I. Continued
State C:’:‘::::ﬂ:" No Impingement Information Available
Utility Argonne Data No Impingement | 3160001 | 316(5) Status | L2201 Comments
N | Monitoring in | Similar Study (MWe)
flant ataatary | Fonwarded | SE N ey | et koo 5
KENTUCKY (cont'd)
Kentucky Power Co. No utility response.
Big Sandy X 1003
Kentucky Utilities Co. Inadequate response
from utility.
E. W. Brown X 706
Ghent X 525
Green River X 242
Louisville Gas & No utility response.
Electric Co.
Cane Run X 992 |316(b) proposals may
Mill Creek X 660 be in preparation.
Tennessee Valley
Authority
Paradise (A) % 1408 Paradise uses cooling
Paradise (B) X 1150 towers.
Shawnee X 1750
LOUISIANA
Gulf States Inadequate response
Utilities Co. from utility.
R. S. Nelson X 982
Willow Glen X 1586
Louisiana Power
& Light Co.
Little Gypsy X X 1251
Ninemile Point X X 1917
Sterlington X 523
New Orleans Public No utility response.
Service, Inc.
Michoud X 959
MAINE
Maine Yankee
Atomic Power Co.
Maine Yankee X 855
MARYLAND
Baltimore Gas & No utility response.
Electric Co.
Calvert Cliffs X 1690 | A 316(b) propsl may be
H. A. Wagner X 990 in prep for Wagner.
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Table I. Continued
Complete D i i
State :’:‘:'::. (:" 2 'No Ir:\n;::‘r:glm-::sl‘::::mnmn Available patil
i 0 Impiny
Unl;zm i E o'e::"d o Wonitorngin | SimiaeStudy |-318(0) SIS (pyg)
Laboratory Progress Underway [ Exempt [Unknown [ |
MARYLAND (cont'd)
Potomac Electric
Power Co.
Chalk Point % 708
Dickerson 4 570
Morgantown . 1364
MASSACHUSETTS
Boston Edison Co.
Mystic X 1218
New-Boston X 718
Pilgrim 2 655
Canal Electric Co.
Canal X 1120
New England Power Co.
Brayton Point X 1590
Salem Harbor X 775
Yankee Atomic
Electric Co.
Yankee Atomic X 185
MICHIGAN
Consumers Power Co.
Big Rock X 75
J. H. Campbell X 650
B. C. Cobb X 531
D. E. Karn X 530
Palisades X 812
J. C. Weadock X 615
Detroit Edison Co.
Conners Creek X 460
Monroe X X 3011
River Rouge X 842
St. Clair X 1798
Trenton Channel X 700
Indiana & Michigan
Power Co.
D. C. Cook X 1100

! _
No utility response.

NPDES permit appl may
be in prep for
Chalk Point.

No utility response;
information obtained
from EPA Region I.

316(b) demo approved
on 28 Jan 75.

Rock.
Rock.
Rock.

Same as Big
Same as Big
Same as Big

No utility response.

316(b) demos approved
on 29 Jul 75 for
Conners Creek, River
Rouge, St. Clair, &
Trenton Channel.
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Table I. Continued

S Complete Data No Impingement Information Available
i Available to S Capability c t
ility Argonne Data :‘ m::tnwmml : 31:5'('%‘«;" 316(b) Status i omments
National onitoring in imil udy
fiant P Forwarded Progress Underway | Exempt | Unknown
MINNESOTA
Minnesota Power
& Light Co.
Clay Boswell X x 462
Northern States Inadequate response
Power Co. from utility; info
obtained from Minn
A. S. King X 560 Pollut Cntl Board.
Monticello X 538
Prairie Island X 1040
MISSISSIPPL
Mississippi Power Co. Inadequate response
from utility.
Jack Watson X 1012
Mississippi Power & Inadequate response
Light Co. from utility.
G. Andrus X 750
Baxter Wilson X 1328
MISSOURI
Associated Electric
Cooperative, Inc.
New Madrid X 600 | 316(b) propsl in prep.
Kansas City Power Inadequate response
& Light Co. from utility.
Hawthorne X X 925
Montrose X 546
Missouri Public No utility response.
Service Co.
Sibley X 519
Union Electric Co. Inadequate response
from utility.
Labadie X 2220 | NPDES permit appl may
Meramec X 800 be in prep for
Sioux X 978 Labadie.

MONTANA No fossil plants
larger than 500 MWe;
no nuclear plants.

NEBRASKA

Nebraska Public Information obtained
Power District from EPA Region VI.
Cooper X 764
Gerald Gentleman X 650
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Table I. Continued
Complete Data No Impingement Information Available
State vall Capability
Utility Argonne Data Nt | oty | 316(b) Status | = ye)
nitoring i
Plant L:‘,‘;::','::y Forwarded Progress Underway | Exempt [ Unknown
NEBRASKA (cont'd)
Omaha Public
Power District
Fort Calhoun X 481
Nebraska City X 575
North Omaha X 600
NEVADA
Southern California
Edison Co.
Mohave X 1580
NEW HAMPSHIRE
NEW JERSEY
Jersey Central
Power & Light Co.
Oyster Creek X 670
Public Service
Electric & Gas Co.
Bergen X 650
Burlington X X 455
Essex X 700
Hudson X 1115
Kearny X 841
Linden X 613
Mercer X 653
Seawaren X 850
NEW MEXICO
NEW YORK
Central Hudson Gas
& Electric Corp.
Danskammer Point X 472
Roseton X 1140
Consolidated Edison
Co. of New York, Inc.
Astoria X 1625
East River x 454
Hudson Ave. X 700
Indian Point X o 1158
Arthur Kill X 826
Ravenswood 4 1726
Waterside X 593

Comments

No utility response.

Inadequate response
from utility.

No fossil plants
larger than 500 MWe;
no nuclear plants.

No utility response.

Partly closed-cycle.

NPDES permit appls
in prep for the
utility's plants
except Burlington.

No fossil plants
larger than 500 MwWe;
no nuclear plants.

Inadequate response
from utility.

Closed-cycle cooling.

Inadequate response
from utility on all
but Astoria &
Indian Point.

316(b) proposals may
be in prep for East
River & Arthur Kijj,
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Table I. Continued

ot C:T:::;'nu(:“ No Impingement Information Available -
Utility Argonne Oa o impingement |~ 316061ar | 316(b) status C'(::x")'\f Comments
National nitoring in | Similar Stud
Plant L-k:r:::;‘;w Forwarded om:.n: I\Tr'\;m:vy Exempt | Unknown :
NEW YORK (cont'd)
Long Island
Lighting Co.
Northport X 1158
Niagara Mohawk No utility response.
Power Corp.
Dunkirk X 640
C. R. Huntley X 830
Nine Mile Point X 642
Orange & Rockland No utility response.
Utilities, Inc.
Bowline Point X 1242
Lovett X 504 Closed-cycle cooling.
Rochester Gas &
Electric Corp.
Ginna X 490
NORTH CAROLINA
Carolina Power &
Light Co.
Brunswick X 1642
Roxboro X 1705 |316(b) propsl in prep.
Liv. V. Sutton X 554 316(b) propsl in prep.
Duke Power Co. No utility response.
Allen X 1140
Belews Creek X 1060 |EPA is reviewing
Buck X X 364 applications from
Cliffside X 770 the four plants
Marshall X 2025 that indicate
Riverbend X X 631 "study underway.'
NORTH DAKOTA No fossil plants
larger than 500 MWe;
no nuclear plants.
OHIO
Cincinnati Gas & No utility response.
Electric Co.
W. C. Beckjord X 1168
Cleveland Electric No utility response.
Illuminating Co.
Ashtabula X 640 | NPDES permit appls
Avon Lake X 1275 may be in prep for
Eastlake X 1045 the four plants.
Lake Shore X 518

29



26

INTRODUCTION

Table I. Continued
Complete Data No Impingement Information Available
State Capability
316(b) C t
Utility Data N omammeert | it sy | S14L0] Sexniss MWe) omments
Plant (Seanioh Forwarded Progress Underway [ Exempt [ Unknown
OHIO (cont'd)
Columbus & Southern
Ohio Electric Co.
Conesville X 1275 | Appl may be in prep.
Ohio Edison Co.
R. E. Burger X 544
Gavin X 1300 Propsl may be in prep.
W. H. Sammis X 1980
Ohio Power Co. No utility response.
Cardinal X 1180 | NPDES permit appls
Muskingum River X 1467 may be in prep for
Philo X 500 the three plants.
Ohio Valley Electric No utility response.
Corp.
Kyger Creek X 1075 | NPDES appl in prep.
Toledo Edison Co. No utility response.
Bay Shore X 639
OKLAHOMA
Oklahoma Gas & No utility response.
Electric Co.
Horseshoe Lake X 949
Mustang X 505
Seminole X 1100
Public Service Co. No utility response.
of Oklahoma
Northeastern X 643
OREGON
Portland General
Electric Co.
Trojan X 659 | Closed-cycle cooling.
PENNSYLVANIA
Allegheny Power Inade
4 quate response
Service Corp. from utility,
Hatfield's Ferry X 1728
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Table I. Continued
State C:’:‘:z::.‘]‘;" No Impingement Information Available
Utility Argonne Data No Impingement | 316(b) or 316(b] Status) | CopRoility Comments
National Monitoringin | Similar Study (MWwe)
Plant abatitoy Forwarded Progress Underway | Exempt | Unknown
PENNSYLVANIA (cont'd)
Duquesne Light Co. No utility response.
Cheswick X 525
Elrama X 425
Shippingport b 100
Metropolitan Edison
Co.
Three Mile Island X 871
Pennsylvania No utility response.
Electric Co.
Homer City X 1320
Shawville X 640 | Appl may be in prep.
Pennsylvania Power No utility response.
& Light Co.
Brunner Island X 1559
Conemaugh X 1872
Keystone X 1872
Montour X 1642
Philadelphia Inadequate response
Electric Co. from utility.
Eddystone X 1090
Peach Bottom X 2130
RHODE ISLAND No fossil plants
larger than 500 MWe;
no nuclear plants.
SOUTH CAROLINA
Carolina Power &
Light Co.
H. B. Robinson X 839
Duke Power Co. Inadequate response
from utility.
Oconee X 2613
South Carolina
Electric & Gas Co.
Canadys X 490
Wateree X 772 | Hot-wea cooling twrs.
A. M. Williams X 633 | Hot-wea cooling twrs.
SOUTH DAKOTA No fossil plants
larger than 500 MWe;
no nuclear plants.

2



INTRODUCTION

Table I. Continued

Complete Data No Impingement Information Available
State Available to Capability
316(b) Comments
sy | Owm [ | ey | 31600 st | R
Laborstory Progress Underway [ Exempt | Unknown
TENNESSEE
Tennessee Valley
Authority
T. H. Allen X 990
Bull Run X 950
Cumberland X 2600
Gallatin X 1255
Johnsonville 4 1485
Kingston X 1700
John Sevier X 847
Watts Bar X 240
TEXAS
Austin Electric Dept. Utility not contacted.
Holly St. X 555
Central Power & No utility response.
Light Co.
Barney M. Davis X 650
L. C. Hill X 545
Nueces Bay X 569
Victoria X 520
D‘?llas Power & Inadequate response
Light Co. from utility.
Big Brown X 1187
Lake Hubbard X 890
Monticello X 593
Mountain Creek X 928
North Lake X 700
Gulf States
Utilities Co.
’S“::i:ecre“'" X % 543 | 316(b) demo underway.
X X 1544 316(b) demo underway.
Houston Lighting &
Power Co.
Sam Bertron
Cedar Bayou X - 2;;;
Greens Bayou X 741
W. A. Parish
X 1119
P. H. Robinson X
X 2178
Webster
T. H. Wharton X 2L
X 562
Lower Colorado
River Authority et fontacted.
Sam Gideon X 565
»
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Table I. Continued

Shals c‘;"‘::::l:":" X No Impingement Information Available
vai
Utility Argonne Data No Impngement | 316(610r | 316() Status | C2P20NY | Comments
National Monitoring in Similar Study (MWe)
gt Lah‘u'l::‘;vv Forwarded Progress Underway Exempt | Unknown
TEXAS (cont'd)
San Antonio Public Utility not con-
Service Board tacted.
Victor H. Braunig X 885
Sommers X 872
Southwestern Electric
Power Co.
Knox Lee X X 518
Wilkes X X 879
Texas Electric Inadequate response
Service Co. from utility.
Eagle Mountain X 706 Impingement info was
Graham X 635 in a form not
Handley X 523 usable for the
Morgan Creek X 848 purpose of the
Permian Basin_ 30 702 survey.
Texas Power & Inadequate response
Light Co. from utility.
Stryker Creek X 675
Tradinghouse Creek X 1340
Valley X 1100
UTAH No fossil plants
larger than 500 MWe;
no nuclear plants.
VERMONT
Vermont Yankee No utility response;
Nuclear Power Corp. some information
obtained from NRC.
Vermont Yankee X 563
VIRGINIA
Appalachian No utility response.
Power Co.
Clinch River X 669
Potomac Electric
Power Co.
Potomac River X 486
Virginia Electric Inadequate response
& Power Co. from utility.
Chesterfield X 1481
Portsmouth X 650
Possum Point X 491
Surry X 1576
Yorktown X 1257
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Table I. Continued
Complete Data No Impingement Information Available |
vail bi
i el Dota [ Mo mamemert |~ 360100 T 3161b) Staus c""’;w'e',"’ Comments
nitoring in
Plant Ubumery | Forwarded | Mprld® S ey | Exemet[Unknawn
WASHINGTON
Pacific Power & No utility response.
Light Co.
Centralia X 1330
Washington Public
Power Supply System
Hanford X 700 | MWe quoted by a WPPSS
representative.
WEST VIRGINIA
Allegheny Power Inadequate response
Service Corp. from utiliey.
Fort Martin X 1152 | Both plants may have
Harrison X 1368 off-stream cooling.
Appalachian No utility response.
Power Co.
J. E. Amos X 2775
Philip Sporn X 1060 | Propsl may be in prep.
Ohio Power Co. No utility response.
Kammer X 675
Mitchell X 1498
Virginia Electric Inadequate response
& Power Co. from utility.
Mount Storm X 1662
WISCONSIN
Dairyland Power
Cooperative
Genoa X 360
La Crosse X 48
Wisconsin Electric
Power Co.
Lakeside X 310
Oak Creek X 1690
Port Washington X 400
Wisconsin Michigan
Power Co.
Point Beach X 1026
Wisconsin Power & 5
Light Co.
Columbia X 527 | Uses a cooling 1ake
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Table I. Continued

Complete Data No Impingement Information Available
State Available to c |
Utility Arganne D No Impingement | 316(b) or apability Comments
ata 316(b) Status
Plant National Forwarded Monitoring in Similar Study (MWe)
Laboratory Progress Underway Exempt [ Unknown
WISCONSIN (cont'd)
Wisconsin Public
Service Corp.
Kewaunee X 535
Pulliam X 393
WYOMING
Pacific Power & Inadequate response
Light Co. from utility.
Jim Bridger X 2000
Dave Johnston X 750
Data were compiled from: "Steam-Electric Plant Factors," National Coal Association, Washington, DC,

1975 Edition; "Inforum," Cumulative Index for September 1975-February 1976, Atomic Industrial Forum,
Inc., Washington, DC, 1976; "Electrical World Directory of Electric Utilities," McGraw-Hill, Inc.,
1975-1976, 84th Edition, 1975; individual utility responses; and other sources as given in the
comments column.

SUMMARY OF 316(b) STATUS OF U .S. POWER PLANTS

STATIONS EXEMPT FROM 3168b£
DEMONSTRATION , NO IMPINGEMENT 14
INFORMATION AVAILABLE

INCOMPLETE DATA FORWARDED 38

316(b) OR SIMILAR STUDY UNDERWAY
NO IMPINGMENT INFORMATION 41
AVAILABLE

STATUS OF 316ib UNKNOWN , NO
IMPINGEMENT ORMATION 67
AVAILABLE

COMPLETE DATA AVAILABLE TO ANL 82

NO IMPINGEMENT MONITORING IN
PROGRESS , NO IMP MENT 84
INFORMATION AVAILABLE

r T T T T -

0 20 40 60 80 100
NO OF PLANTS
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Table II. Index of Common Names Used in this Volume
and the Corresponding Scientific Names

Common Name

Scientific Name

Alewife

Alligator gar
American eel
American shad
Atlantic menhaden
Atlantic silverside
Atlantic tomcod

Banded killifish
Banded pigmy sunfish
Banded sculpin

Bay arichovy

Bigeye chub
Bigmouth buffalo
Bigmouth shiner
Black buffalo

Black bullhead
Black crappie

Black redhorse
Blackbanded sunfish
Blackchin shiner
Blacknose dace
Blacknose shiner
Blackstripe topminnow
Blacktail shiner
Blue catfish

Blue sucker
Blueback herring
Bluefish

Bluegill

Bluehead chub
Bluespotted sunfish
Bluntnose darter
Bluntnose minnow
Bowfin

Brassy minnow
Bridgelip sucker
Brook silverside
Brook trout

Brown bullhead
Brown trout
Bullhead minnow
Burbot

Carp
Central mudminnow
Chain pickerel

Alosa pseudoharengus
Lepisosteus spatula
Anguilla rostrata
Alosa sapidissima
Brevoortia tyrannus
Menidia menidia
Mierogadus tomeod

Fundulus diaphanus
Elassoma zonatum
Cottus carolinae
Anchoa mitchilli
Hybopsis amblops
Ictiobus cyprinellus
Notropis dorsalis
Ictiobus niger
Ictalurus melas
Pomoxis nigromaculatus
Moxostoma duquesnei
Enneacanthus chaetodon
Notropis heterodon
Rhinichthys atratulus
Notropis heterolepis
Fundulus notatus
Notropis venustus
Ictalurus furcatus
Cycleptus elongatus
Alosa aestivalis
Pomatomus saltatrix
Lepomis macrochirus
Nocomis leptocephalus
Enneacanthus gloriosus
Etheostoma chlorosomum
Pimephales notatus
Amia calva

Hybognathus hankinsoni
Catostomus columbianus
Labidesthes sicculus
Salvelinus fontinalis
Ietalurus nebulosus
Salmo trutta
Pimephales vigilax
Lota lota

Cyprinus carpio
Umbra limi
Esox niger
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Continued

Common Name

Scientific Name

Channel catfish
Chestnut lamprey
Chinook salmon
Chiselmouth

Coho salmon
Comely shiner
Common shiner
Creek chub

Creek chubsucker
Cutlips minnow
Cutthroat trout

Dollar sunfish
Dolly Varden
Dusky shiner

Eastern mudminnow
Emerald shiner

Fallfish

Fantail darter
Fathead minnow
Flat bullhead
Flathead catfish
Flathead chub
Flier

Freckled madtom
Freshwater drum

Ghost shiner
Gizzard shad
Golden redhorse
Golden shiner
Goldeye
Goldfish

Grass pickerel
Green sunfish
Greenside darter

Highfin carpsucker
Hogchoker
Hornyhead chub

Iowa darter

Johnny darter

Ictalurus punctatus
Ichthyomyzon castaneus
Oncorhynchus tshawytscha
Acrocheilus alutaceus
Oncorhynchus kisutch
Notropis amoenus
Notropis cornutus
Semotilus atromaculatus
Erimyzon oblongus
Exoglossum maxillingua
Salmo clarki

Lepomis marginatus
Salvelinus malma
Notropis cummingsae

Umbra pygmaea
Notropis atherinoides

Semotilus corporalis
Etheostoma flabellare
Pimephales promelas
Ictalurus platycephalus
Pylodictis olivaris
Hybopsis gracilis
Centrarchus macropterus
Noturus nocturnus
Aplodinotus grunniens

Notropis buchanant

Dorosoma cepedianum
Moxostoma erythrurum
Notemigonus crysoleucas
Hiodon alosoides

Carassius auratus

Esox americanus vermiculatus
Lepomis cyanellus

Etheostoma blennioides

Carpiodes velifer
Trinectes maculatus
Nocomis biguttatus

Etheostoma exile

Etheostoma nigrum
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Common Name

Scientific Name

Lake chubsucker
Lake sturgeon
Lake trout
Largemouth bass
Largescale sucker
Lined topminnow
Logperch
Longear sunfish
Longhead darter
Longnose dace
Longnose gar
Longnose sucker

Margined madtom
Mimic shiner
Mississippi silverside
Mooneye
Mosquitofish
Mountain sucker
Mountain whitefish
Mud darter

Mud sunfish
Mummichog
Muskellunge

Ninespine stickleback
Northern hog sucker
Northern pike
Northern squawfish
Northern studfish

Ohio lamprey
Orangefin madtom
Orangespotted sunfish
Orangethroat darter

Pacific lamprey
Paddlefish
Pallid sturgeon
Peamouth
Piedmont darter
Pirate perch
Plains killifish
Plains minnow
Pugnose minnow
Pumpkinseed

Quillback

Erimyzon sucetta
Acipenser fulvescens
Salvelinus namaycush
Micropterus salmoides
Catostomus macrocheilus
Fundulus lineolatus
Percina caprodes
Lepomis megalotis
Percina macrocephala
Rhinichthys cataractae
Lepisosteus osseus
Catostomus catostomus

Noturus insignis
Notropis volucellus
Menidia audens

Hiodon tergisus
Gambusia affinis
Catostomus platyrhynchus
Prosopium williamsont
Etheostoma asprigene
Acantharchus pomotis
Fundulus heteroclitus
Esox masquinongy

Pungitius pungitius
Hypentelium nigricans
Esox lucius
Ptychocheilus oregonensis
Fundulus catenatus

Ichthyomyzon bdellium
Noturus gilberti
Lepomis humilis
Etheostoma spectabile

Entosphenus tridentatus
Polyodon spathula
Seaphirhynchus albus
Mylocheilus caurinus
Percina crassa
Aphredoderus sayanus
Fundulus kansae
Hybognathus placitus
Notropis emiliae
Lepomis gibbosus

Carpiodes cyprinus
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Common Name

Scientific Name

Rainbow darter
Rainbow smelt
Rainbow trout
Red shiner
Redbreast sunfish
Redear sunfish
Redfin pickerel
Redfin shiner
Redline darter
Redside shiner
River carpsucker
River chub

River darter
River redhorse
River shiner
Rock bass
Rosyface shiner
Rosyside dace

Sand shiner
Satinfin shiner
Sauger

Sawcheek darter
Sea lamprey

Shield darter
Shorthead redhorse
Shortnose gar
Shovelnose sturgeon
Sicklefin chub
Silver chub

Silver lamprey
Silver redhorse
Silverband shiner
Silverjaw minnow
Silvery minnow
Skipjack herring
Slenderhead darter
Slimy sculpin
Slough darter
Smallfin redhorse
Smallmouth bass
Smallmouth buffalo
Sockeye salmon
Southern redbelly dace
Speckled chub
Speckled dace
Spotfin shiner
Spottail shiner

Etheostoma caeruleum
Osmerus mordax

Salmo gairdneri
Notropis lutrensis
Lepomis auritus
Lepomis microlophus

Esox americanus americanus

Notropis umbratilis
Etheostoma rufilineatum
Richardsonius balteatus
Carpiodes carpio
Nocomis micropogon
Percina shumardi
Moxostoma carinatum
Notropis blennius
Ambloplites rupestris
Notropis rubellus
Clinostomus funduloides

Notropis stramineus
Notropis analostanus
Stizostedion canadense
Etheostoma serriferum
Petromyzon marinus
Per